Objective: The present study aimed to examine the frequency of daily meat and meat product consumption and the preference for red meat in Switzerland. Design: Cross-sectional Study. Settings and subjects: Data were taken from the 1992a1993 Swiss Health Survey, which collected data on a random sample of persons aged 15 and over, living in Switzerland. The survey, which had a response rate of 71%, included 7930 male and 7358 female respondents. Bivariate analyses and multivariate logistic regressions controlling for sociodemographic and lifestyle factors were performed. Results: Daily consumption of meat or meat products (25%) and more frequent consumption of red than white meat (26% of meat eaters) were prevalent in Switzerland. Men, middle-aged persons, participants with a low level of education, persons living in the German or Francophone regions of Switzerland, those with Swiss nationality, smokers, overweight and obese people, those with daily alcohol consumption and physically inactive persons were found to consume daily meat or meat products more frequently. A preference for red meat rather than white meat was more often observed in men, young people, persons living in the German or Francophone regions of Switzerland, smokers and participants who consumed alcohol at least once daily. Conclusions: The analysis of data from the 1992a1993 Swiss Health Survey shows that in speci®c subgroups of the Swiss population meat and meat product consumption is still more frequent than recommended, but crude comparisons with older and more recent studies indicate a decrease in meat consumption. The observed clustering of daily meat consumption with other risk factors underscores the necessity to include dietary recommendations in health programs addressing other unhealthy lifestyles. Descriptors: consumption of (red) meat and meat products; sociodemographic factors; lifestyle factors;
Introduction
Meat, of any origin, is an important source of protein of high biological value. Meat is usually rich in iron, an element which is more readily absorbed from meat than from plant foods. It is also an important source of zinc and selenium as well as ribo¯avin and nicotinic acid and also contains some thiamin (pork contains the most) and provides moderate amounts of vitamin B 12 (Passmore & Eastwood, 1986 ; World Cancer Research Fund & American Institute for Cancer Research, 1997; Wenk & Leonhardt, 1996) .
On the other hand, there is some evidence that regular consumption of meat, particularly red meat, increases the risk of coronary heart disease, cancer and less well studied, osteoporosis fractures (Feskanich et al, 1996; Kushi et al, 1995) . Red meat is often, but not always, de®ned as beef, lamb and pork (Kushi et al, 1995; World Cancer Research Fund & American Institute for Cancer Research, 1997) .
Seventh Day Adventists who ate red meat daily had an approximate 60% increased risk of dying from coronary heart disease than those who ate red meat less frequently (Kushi et al; Snowdon et al, 1984) . Athersclerotic effects have generally been attributed to the relatively high content of cholesterol and saturated fatty acids in red meat. Red meat is also a major source of dietary methionine, the direct metabolic precursor of homocysteine (Kushi et al, 1995; Verhoef et al, 1998) , and of heme-iron, a catalyst of free radical production which has been implicated in lipid peroxidation (Ascherio et al, 1994) , but a recent metaanalysis of prospective studies did not provide strong evidence for an association between iron status and coronary heart disease (Danesh & Appleby, 1999) .
The World Cancer Research Fund and the American Institute for Cancer Research concluded in their summary report on the epidemiological evidence (1997) that diets containing substantial amounts of red meat, and products derived from such meat, probably increase the risk of colon and rectum cancers, and possibly increase the risk of pancreas, breast, prostate and kidney cancers.
The German Nutrition Association (Deutsche Gesellschaft fu Èr Erna Èhrung, 1998) recommends that meat (max. Portion 150 g) should not be consumed more than twice or three times weekly. Intake of small portions of low fat meat products (max. 50 g) should also be limited to twice or three times weekly consumption, even though the concept of`low-fat' products is a subject of current controversy (Katan et al, 1997) . The Swiss Federal Nutrition Board similarly concluded that daily meat consumption is unnecessary (Eidgeno Èssische Erna Èhrungskom-mission, 1995) .
The 1992a1993 Swiss Health Survey was the ®rst study to assess in random sample of the Swiss population the frequency of the consumption of (red) meat and meat products. In the present analysis, sociodemographic and lifestyle correlates were determined to de®ne risk groups with a (red) meat and meat product consumption of higher frequency than recommended, ie daily consumption.
Methods

Study population and design
Data presented in this study were taken from the 1992a1993 Swiss Health Survey conducted by the Federal Of®ce of Statistics (Legal basis: Ordenance of the Conduct of Federal Statistical Surveys of 30 June 1993). This survey comprised subjects randomly selected to represent the Swiss permanent population, ie Swiss males and females and foreigners with a legal work permit aged 15 y and more, living in a private household with telephone in 1992. The sample was collected using strati®ed random sampling. The division into ®ve regions and then into cantons (counties) led to a strong numerical representation of population sub-groups. The entire sample (brutto 23 032 private telephone addresses) received a letter inviting them to participate in the survey. They were contacted thereafter by phone. After exclusion of 1443 invalid addresses, a net number of 21 589 private households were reached in which a person of 15 y or older was randomly chosen. A total of 15 288 (71%) of persons aged 15 y or older could effectively be questioned, ie 7930 men and 7358 women (Table 1 ). The level of representativeness of the sample was corrected with appropriate weighting (see below). Persons aged 15 ± 74 y were interviewed by telephone, persons older than 75 y were interviewed personally. For 574 participants who could not be interviewed, a proxyinterview was carried out, ie another member of the household was asked about the meat and meat product consumption and other variables of interest of this person. Only German, French or Italian speaking persons were included in the survey (Eichholzer et al, 1995; Bundesamt fu Èr Statistik, 1997) .
Measures and data analyses
Intake of meat and meat products was assessed as part of a brief food frequency questionnaire included in the 1992a1993 Swiss Health Survey. Participants were asked On how many days per week do you generally eat meat or meat products?' The nine response categories were`never', hardly ever',`one day per week',`two days per week', three days per week',`four days per week',`®ve days per week',`six days per week',`seven days per week'. In addition participants were asked`Do you eat white meat (poultry, rabbit, veal) or red meat (pork, beef)* more frequently?' The response categories were`white meat (poultry, rabbit, veal)',`red meat (pork, beef)',`both with equal frequency',`don't know',`no response'. In the present analyses daily meat or meat product consumption and preference for red meat was, according to the German and Swiss recommendations (Deutsche Gesellschaft fu Èr Erna Èhrung, 1998; Eidgeno Èssische Erna Èhrungskommission, 1995) , considered a crude indicator of an unhealthy meat intake. The aim of the analyses was to de®ne participants with such undesirable dietary preferences and compare them with participants who gave less frequent consumption of meat or meat products, and participants not preferring red meat in the context of sociodemographic and lifestyle correlates.
In bivariate analyses these variables (daily meat consumption vs less frequent consumption; meat eaters who consume red meat more often than white meat vs meat eaters who consume white meat more often than red meat or who eat red meat and white meat equally frequently were analysed by sex, age (15 ± 34, 35 ± 49, 50-64 Eichholzer et al, 1995) . Simple Pearson chi-square tests were used to test for signi®cance. Independent associations between sociodemographic factors and frequency of the consumption of meat or meat products as well as quality of meat consumed were examined using logistic regressions (Table 3) . Lifestyle factors were similarly analysed and the sociodemographic factors were also included in the models (Table 4) . Multivariate odds ratios and 95% con®dence intervals were calculated. There were only a few missing answers because the interviews were carried out by telephone, thus followup questions were possible. For the variables`gender', age',`region' and`nationality' there were no missing data, ie 15 288 data were available. The missing values of BMI (n 380, 2.5%), smoking status (n 11, 0.1%), physically active (n 748, 4.9%), frequency of meat consumption (n 748, 4.9%) and quality of meat consumed (n 1109, 7.3%) were excluded from all analyses.
To arrive at valid conclusions regarding the Swiss population based on the sample chosen, a comparison was made with the permanent 1992 Swiss population in relation to gender, age, geographic region and nationality (Swissanon-Swiss) and any differences (caused by strati®-cation or non-participation) were mathematically corrected, ie as a result of this comparison, a weighting factor POIDS' was calculated for each individual of the sample and all results were multiplied by this factor.
This allowed for the extrapolation of the results in relation to age, gender, region and nationality from the sample to the total population living in Switzerland (Bundesamt fu Èr Statistik, 1997). Extrapolation of results of other subgroups could be impaired due to the missing values of non-participants. It is known that non-participants of health surveys, together with other differences, tend to belong to lower socioeconomic groups compared to participants *Lamb consumption, at 2.3% of the total meat consumption, (or 1.3 kg per capita in 1994a1995) is of minor importance in Switzerland (Gru Èter et al, 1998). *High: university or equivalent quali®cation; middle: some further education or professional quali®cation, eg primary school teacher; low: educational level uncertain or obligatory schooling only.
{
Language spoken by the majority of the population. Sonne-Holm et al, 1989) . Some degree of participant selection was possible, because knowledge of the German or French or Italian was a prerequisite for survey participation (Eichholzer et al, 1995) . The data analyses were performed with the Statistical Package for the Social Sciences SPSS software program (SPSS-4.1, Michigan, 1994) .
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Results
The main characteristics of the population studied are presented in Table 1 . In relation to sex and age they are comparable to the total Swiss population in 1992. Table 2 shows percentages of the Swiss population reporting daily consumption of meat or meat products by sociodemographic, personal and lifestyle factors. Additionally, percentages of consumers, who ate red meat (pork, beef) more often than white meat (chicken, veal, rabbit) are presented.
Bivariate analyses
About 25%* of the Swiss population consumed meat or meat products at least once daily, and nearly 26% of meat eaters ate red meat more often than white meat. Gender differences were considerable with higher percentages of males reporting daily intake and eating red meat more often than white meat. The highest percentages of daily meat or meat product consumption were observed in persons aged 35 ± 64 y. A steady decrease in preference for red meat was seen with increasing age. An increase in daily consumption of meat or meat products and in the preference for red meat was seen with decreasing levels of education. The lowest percentages of daily meat or meat product consumption and consumption of red meat was observed in the Italian speaking part of Switzerland. Differences between the Francophone and German speaking regions of Switzerland were not considerable. Daily meat or meat product consumption was somewhat lower in foreign people living in Switzerland than in Swiss citizens, but the percentages consuming red rather than white meat more often were similar in both groups. Daily consumptions of meat or meat products and a higher proportion of red meat than white meat were considerably greater in smokers and daily alcohol consumers than in ex-smokers or nonsmokers and in participants who consumed alcohol less frequently than once daily. The same held true regarding daily meat or meat product intake but not for red meat preference for overweight and obese individuals and for persons less physically active compared to persons with normal body weight or underweight and more physical leisure activity.
Logistic regression analyses
Independent associations between sociodemographic (Table 3 ) and lifestyle factors (Table 4 , inclusively sociodemographic factors) and daily meat or meat product consumptions as well as more frequent consumption of red meat than white meat were examined using logistic regressions. Associations observed in the bivariate analyses between daily consumption of meat or meat products and sex, age, education, region and nationality were con®rmed by the logistic regression analyses (Table 3 ). The same was true for the type of meat consumed (red meat more often than white meat, Table 3 ).
In addition, all associations observed in the bivariate analyses between daily consumption of meat or meat products and meat preference, respectively, and smoking, physical leisure activity and body mass index were also independent of each other and the sociodemographic variables included in the models (Table 4 ). The only exception *276 participants (1.9%), ie 1% males and 2.7% females, reported that they never ate meat.
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was the association between physical leisure activity and type of meat and meat products consumed. Only the multivariate analysis revealed a slightly more frequent consumption of red meat observed in the group of physically inactive participants. Odds ratios for ex-smokers did not differ signi®cantly from 1. When the variables of Table 4 were included in the model of Table 3 , the results (data not shown) of daily consumption of meat remained approximately the same, with the exception of being no longer signi®cantly more frequent in the 50±64 y age group. In addition, for the variable`more frequent consumption of red meat than white meat' most results were the same, except that the difference between the Francophone and the German speaking part of Switzerland was no longer signi®cant.
The results of the models shown in Tables 3 and 4 , ie consumption of meat at least daily vs less frequent consumption, were con®rmed by the comparisons of extreme categories, ie at least daily consumption of meat vs rarely or never, and vs never respectively. Examples of corresponding odds ratios and 95% con®dence intervals are for low education' 1.69 (1.50 ± 1.91), 2.82 (2.16 ± 3.68) and 3.21 (2.22 ± 4.65), and for the variable`alcohol' 1.42 (1.28 ± 1.57), 3.57 (2.59 ± 4.92) and 4.42 (2.52 ± 7.77).
The perceived need to eat small amounts of meat and eggs and to eat only certain meats was limited to 14% of the participants (data not shown).
Discussion
In the present study, daily consumption of meat or meat products (25%) and more frequent consumption of red than white meat (26% of meat eaters), ie higher frequencies than recommended, were prevalent in Switzerland. Men, middle-aged people, participants with a low level of education, persons living in the German or Francophone regions of Switzerland, those with Swiss nationality, smokers, overweight and obese persons, those with daily alcohol consumption and physically inactive persons consumed daily meat or meat products more frequently than women, young and old people, better educated participants, persons living in the Italian speaking part of Switzerland, foreign persons living in Switzerland, ex-smokers or nonsmokers, people with normal body weight or underweight, participants who consumed alcohol less frequently than once daily and physically active persons. More frequent consumption of red meat than white meat was more often observed in men, young people, persons living in the German or Francophone regions of Switzerland, smokers and participants consuming alcohol at least once daily.
Meat consumption in other Swiss studies
In the 1984a1985 MONICA study of Switzerland (Marti et al, 1991) , 29% of the male participants reported consumption of meat products, and 15% consumption of pork meat in a 24 h recall period. The corresponding results for females were 20% and 10%, respectively. The EURONUT study (Schlettwein-Gsell et al, 1991) also showed that, in Switzerland, the average consumption of meat during the previous month was higher for men aged 70 ± 75 y than for women of the same age (116 vs 90 g daily). Based on food balance sheets the corresponding Swiss average consumption was 182 g of meat daily (Erard & Sieber, 1991) . Recent work has shown that the meat categories pork, beef, poultry, other meat and veal are currently being consumed in decreasing quantities in Switzerland (Gru Èter et al, 1998) . In the EURONUT analysis, of the type of meat consumed, some 16 g (13.8%) in men and 14 g (15.6%) in women was poultry (Schlettwein-Gsell et al, 1991) . In a study carried out in 1862 high school students (13 ± 21 y old) in St Gallen (Baerlocher et al, 1998) , 93% of male and 73% of female students answered the question`Do you like meat' with yes'. In males, no age differences were observed, in females the percentage of`yes' responses decreased with increasing age. In a survey carried out in visitors of thè Heureka' exhibition, the mean consumption of meat, 
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sausages, ®sh and eggs was generally higher for men than for women. Women and men aged 19 ± 35 y were found to eat the smallest amounts (89 and 131 gaday, respectively; Beer-Borst & Amado, 1996). Regarding regional variation in meat consumption, the EURONUT study showed that more meat was eaten in Bellinzona (Italian speaking region) than in Burgdorf (German speaking region) and Yverdon (Francophone) (Schlettwein-Gsell et al, 1991) . These ®ndings con¯ict with the results of the present study. A survey in a representative sample of inhabitants of Geneva, aged 35 and older showed quite similar ®ndings to our analysis namely, that less well educated men ate more meat than better educated participants (Ylli et al, 1998) . In the same study Swiss men ate more saturated fat than foreign persons living in Geneva; this difference was partly attributed to a higher consumption of meat and meat products by Swiss men . In contrast, a survey of representative samples of Swiss citizens and former Yugoslavs living in the canton of Zurich (Vranjes et al, 1998) , showed that 46% of the former Yugoslavs ate meat or meat products at least once daily compared to only 17% of Swiss participants. These inconsistencies in relation to the meat consumption of foreign persons living in Switzerland may be due to the fact that different national groups with different food habits were studied in the aforementioned surveys.
In accordance with trends observed in recent years based on the results of food balance sheets (Gru Èter et al, 1998) , a decline of the daily meat intake from 85% to 80% was observed between the ®rst MONICA survey in 1984a1985 and the third survey in 1992a1993 (Wietlisbach et al, 1997) . Repeated cross-sectional surveys in the general population of Geneva revealed that the proportion of women who reported not having eaten beef increased from 7.7% in 1993 ± 1995 to 14.6% in 1996 (after the BSE crisis). However, the proportion of men not eating beef remained constant (Morabia et al, 1999a) . In a representative cross-sectional study of the population of Basle (Bodenmann et al, 1991) , daily consumption of meat or sausages was 42.5% for men and 28.8% for women, overall 35.3%. The higher percentages noted compared to the present study may be explained, in part, by the fact, that the study in Basle was carried out some years earlier. On a national level, preliminary results of the 1997 Swiss Health Survey indicate a decrease in percentages of people who eat meat or meat products daily and a decreased percentage of those who eat red meat more often than white meat. Decreases were observed for both sexes and for all age groups included in the analyses (data not shown). This indicates that the data of the present study may overestimate the present meat consumption and emphasizes the need to constantly monitor the dietary habits of the Swiss population.
Clustering of risk factors
A clustering of several risk factors (smoking, alcohol, overweightaobesity, sedentary lifestyle and lower educational levels etc.) together with higher meat consumption has been found in the present study. In the afore-mentioned, cross-sectional study of the population of Basle (Bodenmann et al, 1991) , frequency of meat and alcohol consumption, meat consumption and body weight, and meat consumption and physical activity were positively associated. However, in contrast to the present ®ndings, smoking status was not associated with meat consumption in the study in Basle. In US hospital patients with illnesses not related to tobacco or alcohol, Morabia and Wynder (1990) observed, that smoking was positively related to meat consumption and negatively related to cereal consumption in males. Both male and female smokers consumed fewer vegetables and fruit but more alcohol and coffee than individuals who never smoked. Ex-smokers' diets were similar to those of people who never smoked. Similarly, the previously mentioned repeated cross-sectional surveys in the general population of Geneva revealed, as in other Western countries, that the diet of Swiss smokers appeared to be less healthy than that of never smokers in both men and women, while smoking cessation had bene®cial effects on the quality of the diet (Morabia et al, 1999b) .
Explanations for the concentration of risk factors in the present study may encompass biological effects (eg of constituents of tobacco smoke on taste (Redington, 1984) , tradition, agriculture, region, gender, nationality, lifestyle factors as well as health consciousness (education, gender, age, lifestyle factors). In the present study a higher consumption of meat seemed to be a marker for an unhealthy diet and an overall unhealthy lifestyle. Correspondingly, daily meat consumption was associated with not paying attention to diet* (OR 1.93; 95% CI 1.77 ± 2.09) as well as with not paying attention to his or her health in general { (OR 1.95; 95% CI 1.71 ± 2.22), independent of the socioeconomic factors of Table 3 . Nevertheless, the concentration of risk factors in the present as in other studies cannot really be explained. In addition to education, other environmental factors could be of importance and should be investigated. Health consciousness could also be the consequence of impaired health. Furthermore, a potential role of genetic factors should be studied.
Meat consumption in other Western (European) countries Based on food balance sheets from 1994a1995, the average annual total meat consumption per person was slightly higher in Germany than in Switzerland (61.6 vs 57.7 kg Gru Èter et al, 1998) . In both countries, in recent years, the average meat consumption has decreased (Anonymous, 1997) . German data on individuals have also revealed a higher frequency of meat and sausage consumption in men than women, a slightly lower consumption by young people compared to middle-aged persons (Schaef¯er et al, 1996) and a higher intake of meat products by overweight and obese people (Heseker et al, 1995) . The annual national food survey of 7000 British households showed that, compared with the highest income group, low income groups consumed more meat and meat products (with higher fat content) (James et al, 1997) . In a nationwide sample of 45 ± 69 y old Norwegian women, the reported consumption of meat and meat products decreased gradually with age (45 ± 49 y: 119 gaday; 65 ± 69 y: 78 gaday). The observed differences were due main to a lower intake of meat products in older age groups (Hjartaker & Lund, 1998) . At baseline in the Multiple Risk Factor Intervention Trial, older and better educated participants reported lower consumption of high-fat meat products. There was a signi®cant direct graded relation between BMI and reported *`Do you pay attention to special aspects of your diet?: yes, I do vs no, I do not pay attention to anything'. {`H ow important is your health to you?: I do vs I do not pay attention to it'.
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M Eichholzer and B Bisig daily intake of meats. Smokers Ð especially heavy smokers ( b 40 cigarettesaday) Ð chose high-fat over low-fat meat products. Meats were consumed in similar quantities across the strata of reported alcohol intake (Tillotson et al, 1997) . Cross-cultural comparisons of meat consumption of elderly female Europeans showed that the median daily intake of meat at all four sites (Denmark, The Netherlands, Switzerland, Spain) in 1993 was about 100 g, which was generally less than had been observed in the baseline study in 1988a1989. Participants in Denmark ate less beef but twice as much pork as did women in other countries. Spanish women consumed signi®cantly more poultry than women at the other three sites (Schroll et al, 1997) .
Qualtiy of the study results
The 1992a1993 Swiss Health Survey is the ®rst study to assess meat and meat product consumption based on a representative sample of people aged 15 y and older living in Switzerland (about 15 300 persons). A possible limitation of the study is the lack of speci®city inherent in the food-frequency question and the question pertaining to preference for redawhite meat. The questions did not allow for the determination of servings per day nor for the assessment of speci®c meat consumption patterns. In interpreting the ®ndings of the present study, the impossibility of assessing the quantity of meat or meat products or the type of meat consumed needs to be taken into account. Total energy intake and total consumption of food items may be lower among women and among leaner individuals, ie women and leaner individuals tend to consume smaller amounts of any food item. This tendency may explain, at least partially, why a less frequent consumption of meat was found among women and participants with lower BMI. Furthermore, the study results are based on interview data and not on concrete measurements, which might undermine certain results. In addition, it is conceivable that the terms meat' and`meat products' may be differently interpreted depending for example on the social class or ethnicity of the participants. This factor could also complicate comparisons with other studies. The fact that 29% of persons in the study sample did not participate and that non-participants of health surveys are, in general, less well educated than participants (Sonne-Holm et al, 1989) , may have resulted in the frequency of daily meat or meat product consumption and the preference of red meat being underestimated in the present study.
Conclusions
Analyses of the 1992a1993 Swiss Health Survey data show that certain subgroups of the Swiss population continue to consume (red) meat and meat products more frequently than recommended, but crude comparisons with older and more recent studies indicate a general decrease in meat consumption. Our ®ndings of a clustering of various lifestyle risk factors together with higher meat consumption emphasize the importance of ruling out a potential confounding effect in future analytical epidemiological studies assessing the effect of dietary factors in the etiology of chronic diseases in Swiss population groups. Furthermore, it underscores the necessity for public health interventions to include dietary recommendations in the health promotion messages addressed to smokers and to other groups with unhealthy lifestyles.
